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1 l . Apparatus for producing a multi-ply, adhesively bonded tissue 

2 intermediate product, the apparatus comprising: 

A. a rear reel stand and a rear carrier roll above the rear stand, 

4 forming the beginning of an upper web path; 

B. a forward reel stand and a forward carrier roll above the 

forward stand, forming the beginning of a lower web path, the upper web path 

converging with the lower web path at the forward carrier roll; 

C. an adhesive applicator system for applying adhesive to the 

bottom of tissue moving in the upper web path, the adhesive applicator system 

10 comprising: . 

i an array of spray nozzles positioned at a spray location 

below and generally transverse to the upper tissue path, and oriented to spray generally 
upward, toward the bottom surface of the upper tissue, the first location being between 

the rear and the forward carrier rolls; 

ii. an adhesive conduit connected to provide a flow ot 
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Hi. a pressurized gas conduit connected to provide a flow 
of gas to the spray nozzles to atomize adhesive flow through the spray nozzles, 

D a pair of nip rolls positioned downstream from the spray head 
array and the forward carrier roll, the nip rolls being in both the upper and lower tissue 
paths, the nip rolls forming a nip for compressing the upper and the lower tissue together 
E a winder downstream of the nip for winding up bonded tissue 
product, the winder being designed to have a running speed within a predetermined 

27 ran§e ' the nip being spaced apart from the spray location at least 230 inches, to 
permit sprayed adhesive to partially but not completely set during travel over that web 
path distance at speeds in the predetermined range. 
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Apparatus for producing a multi-ply, adhesively bonded tissue 

intermediate product, the apparatus comprising: 

A. a rear reel stand and a rear carrier roll above the rear stand, 

forming the beginning of an upper web path; 

B a forward reel stand and a forward earner roll above the 
forward stand, forming the beginning of a lower web path, the upper web path 
converging with the lower web path at the forward earner roll; 

C an adhesive applicator system for applying adhesive to the 

bottom of tissue moving in the upper web path, the adhesive applicator system 
comprising: _ ^ ^ ^ ^ tf & ^ location 

below and generally transverse to me upper tissue path, and oriented to spray gen^y 



14 the rear and the forward carrier rolls; 

ii an adhesive conduit connected to provide a flow of 

15 c 

16 adhesive to the spray nozzles, and 



iii. a pressurized gas conduit connected to provide a flow 
of gas to the spray nozzles to atomize adhesive flow through the spray nozzles, 

D a pair of nip rolls positioned downstream from the spray head 
array and the forward carrier roll, the nip rolls being in both the upper and lower tissue 
72 1 nip rolls forming a nip for compressing the upper and the lower tissue ogether 
E a winder downstream of the nip for winding up bonded tissue 
product, the winder being designed to have a running speed within a predetermined 
26 range, and ^ a lift mechan ism attached to said anay of spray nozzles to 

move said array between a rest position spaced from the upper web path and a an 
operative position for delivering adhesive to web moving in the upper web path. 
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3 adhesive conduit; 
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5 conduit; 
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3 The apparatus of claim 1 or claim 2 further comprising: 

A. a source of adhesive providing a flow of adhesive to the 



B. a source of pressurized gas providing a flow of gas to the gas 



C. a sensor for sensing the speed of travel of at least one of the 
tissue webs, the sensor providing a web speed signal to a signal processor; 

D an adhesive flow control system for controlling the flow of 
adhesive to the spray heads responsive to web speed, the adhesive flow control system 
including an adhesive flow monitor and an adhesive flow controller connected the signal 
11 processor, ^ ^ ^ ^ ^ 

13 responsive to the web speed signal and the flow monitor signal, whereby spray rate is 

1 4 varied in response to web travel rate. 



4. 



The apparatus of claim 3 further comprising at least one intermediate 
reel stand and intermediate carrier roll, forming the beginning of an intermediate web 
path, the intermediate carrier roll being positioned between the rear and the forward 
4 carrier rolls. 

5. The apparatus of claim 4 in which the array of spray nozzles is a rear 



S ine appaiaiuo viuun * 

array of spray nozzles positioned at least 230 inches from the nip, and the apparatus 
further comprises a front array of spray heads positioned at a front sprayer location below 
and generally transverse to the intermediate web path, and oriented to spray generally 
upward, toward the bottom surface of the intermediate tissue. 
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« The apparatus of claim lor claim 2 characterize.) in that the 
• „ Jd rZ is a first predetermined range, *rd the apparahrs is postttoned 

7 The apparatus of claim 1 or claim 2 in which the adhesive flow control 

8 The apparatus of claim 7 in which the adhesive flow control system 

itrv to establish at least two phases, a running phase and a transition 
comprises circuitry to estabiisn ai ie« v running phase 

phase, the web speed changing during .he transtuon phase to o torn the ntnm ^p 

ss^r=s=rE=s====*- 

both the running phase and the transitional phase. 

9 The apparatus of claim 8 in which the signal processor controls fire 
pres sureorflow„f„oI P — g atr in response to web speefl change between flte 

running and the transition phase. 

,0 Theapparatusofclaim 1 orclaim2comprisingmuHip.eno Z zlesa««he 

,oW. from a first damper orientation that prevents nozzle spray iru 
i r:oX~asldlpcrorien«,ioninwhichspra y reachesmovingweb. 
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, , The apparatus of daim 1 or claim 2 fitrlher comprising a nozzle purger 
conduit and to the nozzle. 
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12 The apparatus of 1 1 further iu whieh the nozzle purger further 
comprises a pressurized gas coudui, connected via a purge valve between ^ asource of 

controller to shut the valve when flush water is flowing to the nozzle and then to 

said pressurized gas when flush water flow is complete, .hereby purgmg h q md 
from the adhesive conduit and from the nozzle. 

13 The apparatus of claim 12 in which a single source of pressurized gas 
provides gas flow both for atomizing the adhesive and for purging liquid. 

14. The apparatus of 1 3 further in which the pressurized gas is pressurized 
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